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DETAILED ACTION 
Claim Objections 

1 . Claim 49 is objected to because of the following informalities: It is suggested claim 49 
depend upon claim 48. Appropriate correction is required. 

Claim Rejections - 35 USC §103 

2. The following is a quotation of 35 U.S. C 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 8, 13, 20, and 30 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gardener et al (previously cited in Office Action 9/8/03) in view of Isaksson et al. (previously 
cited in Office Action 3/19/2004) and in further view of Lindemann et al. (U. S. Patent No. 6, 
529, 710). 

Regarding claim 8, Gardener et al. discloses a telemetry system for transmitting well- 
logging data from at least one downhole tool (Fig. 1, block 12) to a surface data acquisition 
system (Fig. 1, block 29), the at least one downhole tool having a first tool data input/output 
interface (Fig. 1, block 16), the telemetry system comprising: 



Application/Control Number: 09/471,659 Page 3 

Art Unit: 2634 

a down hole telemetry cartridge (Fig. 1, block 17) connected to at least one down hole 
tool (Fig. 1, block 12) via a modem (TX and RX) interface connected to the first tool data 
input/output interface (Fig. 1, block 16), wherein the downhole telemetry receives a bitstream for 
the at least one downhole tool over the modem input/ouput (TX/RX) interface (column 3, lines 
1-9) and comprising: 

an UL transmitter (Fig. 1, block 17 and Fig. 2, column 3, lines 10-15) connected to the 
second tool data input/output interface having a logic operable to cause the transmission of 
signals to an uphole telemetry unit connected to the downhole telemetry cartridge by a wireline, 
and 

a cable driver (Fig. 2, cable driver) having transmission power level control circuitry 
having logic to control the transmission power to optimize the total transmission power applied 
to the wireline cable; 

an uphole telemetry unit (Fig. 1, block 28) connected to the surface data acquisition 
system (Fig. 1, block 29) via an surface modem interface (Fig. 1, block 28 TX/RX interface) and 
comprising: 

a receiver (Fig. 1, block 28 and Fig. 3, column 3, lines 16-23) connected to the surface 
data acquisition system having logic operable to receive the analog signals, to detect and decode 
(demodulate) the received signals into a bit stream and to output the bit stream to the acquisition 
computer via the TX/RX interface; and 

a wireline cable (Fig. 1, block 1 1, column 3, lines 24-32) providing an electrical 
connection between the downhole telemetry cartridge and the uphole telemetry unit, wherein the 
analog signals are transmitted in an uphole direction on the wireline cable. 
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Gardener et al. does not disclose the apparatus having logic operable to cause 
transmission of the bitstream as analog signals on a plurality of carrier frequencies and logic 
operable to receive the analog signals on the plurality of carrier frequencies and optimizing the 
the total transmission power applied to the wireline in response to a received adjustment signal 
transmitted from the uphole telemetry unit wherein the adjustment signal is a function of cable 
length, cable material, cable temperature, and cable geometry; wherein the uphole telemetry 
units includes logic includes logic to repeatedly measure the received signal amplitude and to 
transmit the received adjustment signal in response to the measurment to the downhole telemetry 
cartiridge. 

However, Isaksson et al. discloses logic (Fig. 4, column 7, lines 5-19) operable to cause 
transmission (Fig. 4, Transmitter) of the bitstream as analog signals (multi-level pulses) on a 
plurality of carrier frequencies and logic (Fig. 4, Receiver) operable to receive the analog signals 
(multi-level pulses) on the plurality of carrier frequencies by the use of DMT modulation and 
logic to control. DMT modulation causes transmission of the bitstream as analog signals on a 
plurality of carrier frequencies. Therefore, it would have been obvious to one of ordinary skill in 
the art at the time the invention was made to modify the transmitter and receiver of Gardener et 
al. with the transmitter and receiver logic of Isaksson et al. since Isaksson et al. states DMT 
modulation handles frequency dependent loss and noise in cables in an efficient manner and also 
provides high bit rate traffic over the cables (column 1, lines 14-23 and column 7, lines 5-20). 

Lindemann further discloses optimizing a transmission power applied to a wireline cable 
by measuring the power level of a signal transmitted through transmission cables received at an 
antenna and comparing this measured power to the power of the transmitted signal at the signal 
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source (column 10, lines 29-46). The comparison is then used to generate a power control signal 
as function of cable loss which is transmitted to a power amplifier used to adjust the signal 
power level of the transmitted signal before it is transmitted though the transmission cables 
(column 10, lines 41-47). Therefore, it would have been obvious to one skilled in the art at the 
time the invention was made to modify system of Gardener et al. and Isaksson et al. with the 
transmission power control as taught by Lindemann since Lindemann et al. states the 
transmission power control compensates for power losses in the transmission cable (column 10, 
lines 45-47) caused by the length and type of cable (column 1, lines 57-61 and column 2, lines 
41-44). 

Regarding claim 13, the claim includes limitations corresponding to the above rejection 
of claim 8, which is applicable hereto. 

Regarding claim 20, which inherits the limitations of claim 8, Gardener et al. further 
discloses the downhole telemetry cartridge is constructed from components capable of operation 
at temperatures above 150 degrees Celsius (column 3, lines 51-64). 

Regarding claims 30, Gardener et al. further discloses using a wireline cable for 
transmission (column 3, lines 36-50), but Gardner et al, Isaksson et al. and Lindemann do not 
specifically disclose using a heptacable wireline cable. However, it would have been obvious to 
one skilled in the art at the time the invention that the use of a cable which provides resistance to 
temperature and pressure as taught by Gardener et al. (column 3, lines 35-60). Therefore, it 
would be obvious to use a certain type of cable to provide resistance against the effects of well- 
logging. 
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4. Claims 2-7, 9, and 42-44 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gardener et al (previously cited in Office Action 9/8/03) in view of Cioffi et al. (U. S. Patent No. 
6, 473, 438) and in farther view of Baird et al. (previously cited in Office Action 9/8/03). 

Regarding claim 2, which inherits the limitations of claim 9, Gardener et al. farther 
discloses the downhole telemetry cartridge (transmitter/receiver) is integrated into one of the at 
least one downhole tool (Fig. 2, column 2, lines 29-30). 

Regarding claim 3, which inherits the limitations of claim 9, Gardener et al. farther 
discloses the uphole receiver contains a clock recovery circuit to recover the clocking signal 
from the downhole unit operating at 360 KHz (column 6, lines 16-23 and column 7, lines 21-25), 
representing the downhole telemetry cartridge operating at a clock (sampling) frequency of 360 
kHz, which is between 300 kHz and 500 kHz. 

Regarding claim 4, which inherits the limitations of claim 9, Gardener et al. farther 
discloses a cable driver (Fig. 2, cable driver) to drive the transmission signal to a desired 
frequency band (column 3, lines 10-16) and amplify the signal to convenient power level in a 
fashion similar to the line driver (column 3, lines 16-19) wherein these operations adjust total 
output power of the analog signal to a power level optimized (convenient) for the wireline cable. 

Regarding claim 5, which inherits the limitations of claim 4, Gardener et al, Baird et al. 
and Cioffi et al. do not disclose the cable driver operating from a voltage supply range of at least 
-15 to 15 volts. However, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to supply a range of at least -15 to 15 volts to the driver to drive the 
transmission signal to a desired frequency band (Gardener et al, column 3, lines 10-16) and 
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amplify the signal to convenient power level in a fashion similar to the line driver (Gardener, et 
al., column 3, lines 16-19). 

Regarding claim 6, which inherits the limitations of claim 4, Gardener et al., Baird et al. 
and Cioffi et al. do not specifically disclose the cable driver driving the total output power to the 
maximum input tolerance power level of the receiver. However, Baird et al. does discloses 
controlling power sources such as drivers to maximize the power capacity of a well-logging 
cable (column 11, lines 47-53). Therefore, it would have been obvious to one skilled in the art at 
the time the invention was made to include this feature because maximizing power capacity of 
the cable and receiver would allow one the maximize data throughput. 

Regarding claim 7, which inherits the limitations of claim 6, Gardener et al. further 
discloses the cable driver (Fig. 2, cable driver) operates to drive the total output power without 
consideration for cross-talk with other signals, wherein there is no mention that the cable driver 
of Gardener et al. taking into account cross-talk while driving the signal. 

Regarding claim 9, Gardener et al. discloses a telemetry system for transmitting well- 
logging data from at least one downhole tool (Fig. 1, block 12) to a surface data acquisition 
system (Fig. 1, block 29), the at least one downhole tool having a first tool data input/output 
interface (Fig. 1, block 16), the telemetry system comprising: 

a down hole telemetry cartridge (Fig. 1, blocks 17) connected to an uphole telemetry unit 
(Fig. 1, blocks 28-3 1) over a wireline cable (Fig. 1, element 1 1) that provides an electrical 
connection between the downhole telemetry cartridge and the uphole telemetry unit; 

an down hole telemetry cartridge (Fig. 1, block 17 and Fig. 2, column 3, lines 10-15) 
connected to the at least one dowhole tool (Fig. 1, block 12) via a modem TX/RX interface 
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connected to the first tool data input/output interface (Fig. 1, block 16), wherein the downhole 
telemetry cartridge receives a bitstream from the at least one downhole tool over the modem 
input/ouput (TX/RX) interface (column 3, lines 1-9) and comprising: 

an uplink (UL) transmitter (Fig. 1, block 17 and Fig. 2, column 3, lines 10-15) connected 
to the second tool data input/output interface having a logic operable to cause the transmission of 
signals to an uphole telemetry unit; and 

an uphole telemetry unit (Fig. 1, block 28) connected to the surface data acquisition 
system (Fig. 1, block 29) via an surface modem interface (Fig. 1, block 28 TX/RX interface) and 
comprising: 

a receiver (Fig. 1, block 28 and Fig. 3, column 3, lines 16-23) connected to the surface 
data acquisition system having logic operable to receive the analog signals, to detect and decode 
(demodulate) the received signals into a bit stream and to output the bit stream to the acquisition 
computer via the TX/RX interface; and 

an uphole transmitter (Fig. 1, Surface Modem Transmitter (TX), column 3, lines 1-9) to 
transmit control signals from the surface computer (acquisition) system to the at least one down 
hole tool. 

Gardener et al. does not disclose performing a training sequence periodically in the 
downhole transmitter having logic operable to cause transmission of the bitstream as analog 
signals on a plurality of carrier frequencies, including transmitting a known signal on the 
plurality of carriers, to receive a control signal, and in response to a control signal, to adjust at 
least one characteristic selected from the set of total power, power-per-carrier and bits-per 
carrier, wherein the receiver in the uphole unit contains logic operable to receive the analog 
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signals on the plurality of carrier frequencies and the training sequence and adjust one of the set 
of characteristics based on the control signal. Gardener also does not disclose the control signals 
including a pilot signal are transmitted simultaneously on the wireline cable in a second 
propagation mode that is different from the first propagation mode. 

However, Cioffi et al. discloses a remote unit (Fig. 1, block 22) having logic operable to 
cause transmission of the bitstream as analog signals on a plurality of carrier frequencies 
(column 7, lines 57-61) using DMT modulation, including transmitting a training signal (column 
16, lines 51-62) on the plurality of carriers (sub-channels), to receive a control signal to adjust a 
a bits-per channel (see column 23, lines 11-18) wherein a receiver in a central unit (Fig. 1, block 
10, column 7, lines 21-29) contains logic operable to receive the analog signals on the plurality 
of carrier frequencies and the training sequence (column 16, lines 51-62) and adjust a bits-per- 
carrier based on the training signal (column 16, line 62-column 17, line 10). Cioffi et al. further 
discloses the units are retrained periodically (column 17, lines 12-29 and column 25, lines 38-63) 
Cioffi et al further discloses transmitting a pilot signal to obtain synchronization between the 
remote and central units (column 12, lines 1-7). Therefore, it would have been obvious to one 
skilled in the art at the time the invention was made to modify the system of Gardener et al. with 
DMT modulation and training as taught by Cioffi et al. since Cioffi et al. states DMT modulation 
avoids various signal distortion and noise problems (column 1, lines 21-25). It would have also 
been obvious to include the feature of the pilot signal to allow synchronization between a 
transmitter and receiver. 

Baird et al. further discloses transmitting control signals such as pilot signals in a wireline 
well-logging telemetry system simultaneously on a wireline cable using different power 
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transmission modes (eigenmodes) representing different propagation modes (column 5, line 45- 
column 6, line 16). Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to modify the device of Gardener et al. and Cioffi et al. with the 
teachings of Baird et al. and use different propagation modes over the cable in order to 
compensate for distortions over the cable (see Cioffi et al., column 5, lines 1-12). 

Regarding claim 42, Cioffi et al. further discloses training the carriers is performed 
periodically (column 17, lines 1 1-32). It would have been obvious to include this feature to allow 
the dynamic adjustment of communication parameters based on line quality parameters which 
vary over time (Cioffi et al. column 25, lines 57-63). 

Regarding claim 43, Cioffi et al. further discloses retransmitting the training signal 
(retraining) in response to the line quality characteristics (column 25, lines 43-62). ). It would 
have been obvious to include this feature to allow the dynamic adjustment of communication 
parameters based on line quality parameters which vary over time (Cioffi et al. column 25, lines 
57-63). 

Regarding claim 44, Cioffi et al. further discloses retransmitting the training signal 
(retraining) in response to the line quality characteristics such as signal-to-noise ratio (column 
25, lines 43-62). It would have been obvious to include this feature to allow the dynamic 
adjustment of communication parameters based on line quality parameters which vary over time 
(Cioffi et al. column 25, lines 57-63). 

5. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Gardener et al 
(previously cited in Office Action 9/8/03) in view of Cioffi et al. (U. S. Patent No. 6, 473, 438) 
and in further view of Isaksson et al. (previously cited in Office Action 3/19/2004). 
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Regarding claim 12, Gardener et al. discloses a telemetry system for transmitting well- 
logging data from at least one downhole tool (Fig. 1, block 12) to a surface data acquisition 
system (Fig. 1, block 29), the at least one downhole tool having a first tool data input/output 
interface (Fig. 1, block 16), the telemetry system comprising: 

a down hole telemetry cartridge (Fig. 1, block 17 and Fig. 2, column 3, lines 10-15) 
connected to the at least one dowhole tool (Fig. 1, block 12) via a modem TX/RX interface 
connected to the first tool data input/output interface (Fig. 1, block 16), wherein the downhole 
telemetry cartridge receives a bitstream from the at least one downhole tool over the modem 
input/ouput (TX/RX) interface (column 3, lines 1-9) and comprising: 

an uplink (UL) transmitter (Fig. 1, block 17 and Fig. 2, column 3, lines 10-15) connected 
to the second tool data input/output interface having a logic operable to cause the transmission of 
signals to an uphole telemetry unit; and 

a cable driver (see Gardener et al. ,Fig. 2, cable driver) to drive the transmission signal to 
a desired frequency band (column 3, lines 10-16) and amplify the signal to convenient power 
level (column 3, lines 16-19) and 

an uphole telemetry unit (Fig. 1, block 28) connected to the surface data acquisition 
system (Fig. 1, block 29) via an surface modem interface (Fig. 1, block 28 TX/RX interface) and 
comprising: 

a receiver (Fig. 1, block 28 and Fig. 3, column 3, lines 16-23) connected to the surface 
data acquisition system having logic operable to receive the analog signals, to detect and decode 
(demodulate) the received signals into a bit stream and to output the bit stream to the acquisition 
computer via the TX/RX interface; and 
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a wireline cable (Fig. 1, block 1 1, column 3, lines 24-32) providing an electrical 
connection between the downhole telemetry cartridge and the uphole telemetry unit, wherein 
analog signals are transmitted in an uphole direction on the wireline cable. 

Gardener et al. does not disclose performing a training sequence periodically in the 
downhole transmitter having logic operable to cause transmission of the bitstream as analog 
signals on a plurality of carrier frequencies, including transmitting a known signal on the 
plurality of carriers, to receive a control signal, and in response to a control signal, to adjust the 
power-per-carrier whererin the receiver in the uphole unit contains logic operable to receive the 
analog signals on the plurality of carrier frequencies and the training sequence and determine an 
adjustment to the power-per-carrier. Gardener also does not disclose the cable driver 
independently controls the transmission power of each carrier frequency using control signals 
from the uphole unit. However, CiofFi et al. discloses a remote unit (Fig. 1, block 22) having 
logic operable to cause transmission of the bitstream as analog signals on a plurality of carrier 
frequencies (column 7, lines 57-61) using DMT modulation, including transmitting a training 
signal (column 16, lines 51-62) on the plurality of carriers (sub-channels), to receive a control 
signal to adjust a a bits-per channel (see column 23, lines 1 1-18) wherein a receiver in a central 
unit (Fig. 1, block 10, column 7, lines 21-29) contains logic operable to receive the analog 
signals on the plurality of carrier frequencies and the training sequence (column 16, lines 51-62) 
and adjust a bits-per-carrier based on the training signal (column 16, line 62-column 17, line 10). 
Cioffi et al. further discloses the units are retrained periodically (column 17, lines 12-29 and 
column 25, lines 38-63) Therefore, it would have been obvious to one skilled in the art at the 
time the invention was made to modify the system of Gardener et al. with DMT modulation and 



Application/Control Number: 09/471,659 Page 13 

Art Unit: 2634 

training as taught by Cioffi et al. since CiofFi et al. states DMT modulation avoids various signal 
distortion and noise problems (column 1, lines 21-25). 

Isaksson et al. further discloses using a training period similar to CiofFi et al. which is 
used to measure an SNR to determine a transmission power (power-per-carrier) for each 
individual carrier frequency (column 7, lines 5-20 and column 19, lines 36-47). Therefore, it 
would have been obvious to one skilled in the art at the time the invention was made to modify 
the system of Gardener et al. and CiofFi et al. to incorporate adjusting the transmission power 
(power-per-carrier) of each carrier frequency during training as taught by Isaksson et al. in order 
to adjust the power of each carrier using a control signal based on a training signal (as disclosed 
by CiofFi et al. above) since Isaksson et al. states this approach handles frequency dependent loss 
and noise in the cables (column 7, lines 5-20). 

6. Claims 14, 16, 17, 21-25, 28, 29, 31-35, 37-41, 48 and 51-53 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Gardener et al (previously cited in OfFice Action 9/8/03) in 
view of Matsumoto (previously cited in OfFice Action 1/26/2005) and in further view of CiofFi et 
al. (U. S. Patent No. 6, 473, 438). 

Regarding claim 14, Gardener et al. discloses a telemetry system for transmitting well- 
logging data from at least one downhole tool (Fig. 1, block 12) to a surface data acquisition 
system (Fig. 1, block 29), the at least one downhole tool having a first tool data input/output 
interface (Fig. 1, block 16), the telemetry system comprising: 

a downhole telemetry cartridge (Fig. 1, block 17 and Fig. 2, column 3, lines 10-15) 
connected to the at least one dowhole tool (Fig. 1, block 12) via a modem TX/RX interface 
connected to the first tool data input/output interface (Fig. 1, block 16), wherein the downhole 
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telemetry cartridge receives a bitstream from the at least one downhole tool over the modem 
input/ouput (TX/RX) interface (column 3, lines 1-9) and comprising: 

an uplink (UL) transmitter (Fig. 1, block 17 and Fig. 2, column 3, lines 10-15) connected 
to the second tool data input/output interface having a logic operable to cause the transmission of 
signals to an uphole telemetry unit; and 

an uphole telemetry unit (Fig. 1, block 28) connected to the surface data acquisition 
system (Fig. 1, block 29) via an surface modem interface (Fig. 1, block 28 TX/RX interface) and 
comprising: 

a receiver (Fig. 1, block 28 and Fig. 3, column 3, lines 16-23) connected to the surface 
data acquisition system having logic operable to receive the analog signals, to detect and decode 
(demodulate) the received signals into a bit stream and to output the bit stream to the acquisition 
computer via the TX/RX interface; and 

a wireline cable (Fig. 1, block 11, column 3, lines 24-32) providing an electrical 
connection between the downhole telemetry cartridge and the uphole telemetry unit, wherein 
analog signals are transmitted in an uphole direction on the wireline cable. 

Gardener et al. does not disclose the apparatus having logic operable to cause 
transmission of the bitstream as analog signals on a plurality of carrier frequencies and logic 
operable to receive the analog signals on the plurality of carrier frequencies wherein the logic 
includes: 

a tone ordering logic operable to divide the bit stream into bit groups such that there is a 
one-to-one mapping between bit groups and carrier frequencies; 
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a bits-per-carrier table containing a mapping between each bit group and the number of 
bits allocated to each carrier for one cycle of operation; and 

a constellation encoder connected to receive the bit groups from the tone ordering logic 
and the bits-per-carrier from the bits-per-carrier table, and operable to encode the bit groups as 
complex numbers. 

Gardener et al. further does not disclose a training logic executed repeatedly during the 
course of a logging job and operable to produce the bits-per-carrier table. 

Matsumoto discloses an apparatus (Fig. 2 and Fig. 4) which can be enclosed in a 
transmitter/receiver (modem) having logic operable to cause transmission of the bitstream as 
analog signals on a plurality of carrier frequencies and logic operable to receive the analog 
signals on the plurality of carrier frequencies by use of DMT modulation (column 1, lines 15- 
25), wherein the logic includes: 

a tone ordering logic (Fig. 4, block 88, column 10, lines 14-42) operable to divide the bit 
stream into bit groups by assigning the signal (bits) to each carrier for each frequency band such 
that there is a one-to-one mapping between bit groups and carrier frequencies; 

a bits-per-carrier table (Figs. 2 and 4, blocks 79 and 80, column 1, lines 38-47, column 5, 
lines 49-57 and column 12, lines 16-32) containing a mapping between each bit group and the 
number of bits allocated to each carrier for one cycle of operation; and 

a constellation encoder (Fig. 4, block 89, column 7, lines 31-52 and column 12, lines 16- 
32) connected to receive the bit groups from the tone ordering logic and the bits-per-carrier from 
the bits-per-carrier table, and operable to encode the bit groups as a constellation (complex 
numbers). 
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DMT modulation causes transmission of the bitstream as analog signals on a plurality of 
carrier frequencies. Therefore it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to modify the transmitter and receiver of Gardener et al. with 
the transmitter and receiver logic of Matsumoto since Matsumoto states DMT modulation can 
provide high speed digital communication (column 1, lines 15-25). 

Cioffi et al further discloses executing a training logic (retraining) repeatedly during the 
course of a communication session which is operable to update a bits-per-carrier matrix (column 
17, lines 1 1-45). Therefore, it would have been obvious to one skilled in the art at the time the 
invention was made to modify the system of Gardener et al. and Matsumoto with the periodic 
training signal as taught by Cioffi et al. to allow the dynamic adjustment of communication 
parameters based on line quality parameters (Cioffi et al. column 25, lines 57-63). 

Regarding claim 16, Cioffi et al. further discloses the training logic comprises a first logic 
in a first device (Fig. 1, block 22) and a second logic in a second device (Fig. 1, block 10), 
wherein the first logic comprises: 

logic (column 16, lines 51-54) operable to transmit a training signal on each of a plurality 
of carriers; and 

logic (column 23, lines 11-19) operable to receive the number of bits-per-carrier from the 
second device; 

the second logic comprising: 

logic (column 25, lines 41-47) operable to measure the signal-to-noise ratio of the 
training signal; 
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logic (column 25, lines 48-56) operable to determine the number of bits-per-carrier 
(amount of data to be transmitted on each channel) as a function of the signal-to-noise ratio 
(wherein the SNR is a line quality parameter); and 

logic (column 23, lines 11-19) operable to cause transmission of the number of bits-per- 
carrier to the first device. 

It would have been obvious to include the training logic to allow the dynamic adjustment 
of communication parameters based on line quality parameters (Cioffi et al. column 25, lines 57- 
63). 

Regarding claim 17, Cioffi et al. further discloses the first device (Fig. 1, block 22) 
comprises logic to populate a bits-per-carrier table (column 23, lines 11-19) based on instructions 
from the second device (Fig. 1, block 10); and 

the second device determines a bits-per-carrier table (column 17, lines 2-10) with the 
same number of bits-per-carrier sent by instructions to the first device (column 23, lines 11-19). 
It would have been obvious to include the training logic to allow the dynamic adjustment of 
communication parameters based on line quality parameters (Cioffi et al. column 25, lines 57- 
63). 

Regarding claim 21, Gardener et al. discloses a method of operating a well-logging 
telemetry system having a downhole telemetry cartridge (Fig. 1, blocks 12 and 14-17) and an 
uphole telemetry unit (Fig. 1, blocks 28-3 1) connected by a wireline cable (Fig. 1, block 11). 
Gardener does not disclose executing a training sequence having the steps of: 

transmitting a known signal on each of a plurality of carriers from the downhole 
telemetry cartridge to the uphole telemetry unit; 
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measuring at the second telemetry unit the signal-to-noise ratio on the known signal on 
each of the plurality of carriers; 

using the signal-to-noise ratio measurement to determine the number of bits-per 
constellation to use for each carrier; and 

populating a bits-per-carrier table with the bits-per-constellation value for each carrier; 

and 

dynamically adjusting the bit-per-carrier table during the course of a logging job by re- 
transmitting the known signal on a subset of the plurality of carriers, re-measuring at the uphole 
telemetry unit the signal-to-noise ratio on each of the subset of the plurality of carriers, using the 
re-measured signal-to-noise ratio on each of the subset of the plurality of carrier to determine the 
number of bits-per-constellation to use for each subset of the plurality of carriers; and populating 
the bits-per-carrier table entries for each subset of the plurality of carriers with the bits-per- 
constellation value for each of the subset of the plurality of carriers. 

However, Matsumoto discloses a method of operating a system having a first telemetry 
cartridge (Fig. 1 A) and a second telemetry cartridge (Fig. IB) connected by a wireline cable 
(telephone line) comprising executing a training logic having the steps of: 

transmitting (column 1, lines 38-47) a known signal (received wave for each channel) on 
each of a plurality of carriers from the first telemetry cartridge to the second telemetry unit; 

measuring (column 1, lines 38-47) at the second telemetry unit the signal-to-noise ratio 
on the known signal on each of the plurality of carriers; 

using (column 1, lines 38-47) the signal-to-noise ratio measurement to determine the 
number of bits-per constellation to use for each carrier; and 
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populating (column 1, lines 38-47 and column 5, lines 49-57) a bits-per-carrier table with 
the bits-per-constellation value for each carrier. 

This training is performed for DMT modulation (column 1, lines 38-39). Therefore it 
would have been obvious to one of ordinary skill in the art at the time the invention was made to 
modify the method of Gardener et al. with the DMT modulation and training method of 
Matsumoto since Matsumoto states DMT modulation can provide high speed digital 
communication (column 1, lines 15-25). 

Cioffi et al. further discloses dynamically updating (column 17, lines 26-45) the bit-per- 
carrier table for DMT modulation during the course of a communication session by re- 
transmitting a training signal (re-training) on a subset of the plurality of carriers, re-measuring 
the signal-to-noise ratio of the training signal (column 25, lines 41-47), using the re-measured 
signal-to-noise ratio to determine the amount of data (column 25, lines 46-52) transmitted on 
each channel (bits-per-carrier) to use for each subset of the plurality of carriers (column 17, lines 
39-45); and populating a bits-per-carrier matrix entries for each subset of the plurality of carriers 
with the bits-per-carrier (column 17, lines 39-52) value for each of the subset of the plurality of 
carriers. Therefore, it would have been obvious to one skilled in the art at the time the invention 
was made to modify the method of Gardener et al. and Matsumoto with the retraining as taught 
by CiofiTi et al. to allow the dynamic adjustment of communication parameters based on line 
quality parameters which vary over time (Cioffi et al. column 25, lines 57-63). 

Regarding claim 22, which inherits the limitations of claim 21, Matsumoto further 
disclose populating a bits-per-carrier table the first and second telemetry cartridges (column 5, 
lines 21-32 and lines 49-57). It would have been obvious to include this feature since 
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Matsumoto states DMT modulation can provide high speed digital communication (column 1, 
lines 15-25). 

Regarding claim 23, Gardener et al. disclose acquiring well-logging data from a well- 
logging tool (column 2, line 66-column 3, line 9). However, Gardener et al., Matsumoto, and 
Cioffi et al. do not disclose one of the steps of the training sequence is executed concurrently 
with the step of acquiring well-log data. However, it would have been obvious to one skilled in 
the art to include this feature since Cioffi et al. discloses training allows dynamic adjustment of 
communication parameters based on line quality parameters which vary over time (Cioffi et al. 
column 25, lines 57-63). 

Regarding claims 24 and 25, Matsumoto discloses both frequency and time domain 
equalization (column 5, lines 32-47), but Gardener et al., Matsumoto and Cioffi et al. do not 
specifically disclose transmitting a known complex number from the dowhole unit to the second 
up hole unit; receiving a transmitted complex number at the uphole unit; and dividing the receive 
complex number by the known complex number to obtain an adjustment parameter for 
equalization. 

However, Gardener et al. does disclose an adaptive equalization method (Fig. 9, column 
5, lines 20-34) which includes transmitting a known signal y(T), receiving and estimating the 
known signal, comparing the receive and processed signal d(T-L) with the equalized transmitted 
known signal d(T-L) to obtain an estimation error (column 7, lines 41-47), and using the 
estimation error for equalization (column 7, lines 49-67). Therefore, it would have been obvious 
to include this feature or similar method for adjusting equalization parameters since Gardener et 
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al. states adaptive equalization can continuously correct for cable distortion (column 8, lines 31- 
34). 

Regarding claim 28, Gardener et al. discloses a method of operating a well-logging 
telemetry system having a downhole telemetry cartridge (Fig. 1, blocks 12 and 14-17) and an 
uphole telemetry unit (Fig. 1, blocks 28-31) connected by a wireline cable (Fig. 1, block 1 1). 
Gardener does not disclose the method includes the steps of: 

modulating a bit stream onto a plurality of carrier frequencies; 

transmitting the modulated bit stream on a first propagation mode from the downhole 
device to the uphole device; 

operating the uphole device to demodulate the received bitstream; 

during the course of a logging job, repeatedly; 

using a training sequence to populate a bits-per-carrier table in the dowhole device and a 
bits-per-carrier table in the uphole device; 

wherein the step of modulating the bit stream onto a plurality of carrier frequencies 
modulates the bit stream for each carrier according to values stored in the downhole bits-per- 
carrier table for such each carrier; and 

wherein the step of demodulating the bit stream demodulates the bit stream from each 
carrier according to values stored in the uphole bits-per-carrier table 

However, Matsumoto discloses a method of operating a system having a device (Fig. 3, 
6a) and a second device (Fig. 3, 6b) connected by a wireline cable (telephone line) comprising: 

modulating (Fig. 4, column 9, line 26-column 10, line 23) a bit stream onto a plurality of 
carrier frequencies; 
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transmitting (Fig. 4, column 9, line 26-column 10, line 23) the modulated bit stream on a 
first propagation mode from the first device to the second device; 

operating (Fig. 4, column 6, line 43-column 7, line 63) the second device to demodulate 
the received bitstream; 

using (column 1, lines 38-47, column 5, lines 49-56, and column 12, lines 17-32) a 
training sequence to populate a bits-per-carrier table in the first device and a bits-per-carrier table 
in the second device; 

wherein (column 1, lines 38-47, column 5, lines 49-56, and column 14, lines 17-32) the 
step of modulating the bit stream onto a plurality of carrier frequencies modulates the bit stream 
for each carrier according to values stored in the first device for such each carrier; and 

wherein the step of demodulating the bit stream demodulates the bit stream from each 
carrier according to values stored in the second device (column 1, lines 38-47, column 5, lines 
49-56, and column 14, lines 17-32). 

The modulation and training is performed using DMT modulation (column 1, lines 38- 
39). Therefore it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the method of Gardener et al. with the DMT modulation and 
training method of Matsumoto since Matsumoto states DMT modulation can provide high speed 
digital communication (column 1, lines 15-25). 

Cioffi et al. further discloses executing a training sequence (retraining) repeatedly during 
the course of a communication session which is operable adjust characteristics of a carrier matrix 
(column 17, lines 1 1-45). Therefore, it would have been obvious to one skilled in the art at the 
time the invention was made to modify the method of Gardener et al. and Matsumoto with the 
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repetition of training signal as taught by Cioffi et al. to allow the dynamic adjustment of 
communication parameters based on line quality parameters which vary over time (Cioffi et al 
column 25, lines 57-63). 

Regarding claim 29, Gardener et al. discloses a method of operating a well-logging 
telemetry system having a downhole telemetry cartridge (Fig. 1, blocks 12 and 14-17) and an 
uphole telemetry unit (Fig. 1, blocks 28-3 1) connected by a wireline cable (Fig. 1, block 1 1). 
Gardener does not disclose the method includes the steps of: 

modulating a bit stream onto a plurality of carrier frequencies; 

transmitting the modulated bit stream on a first propagation mode from the downhole 
device to the uphole device; 

operating the uphole device to demodulate the received bitstream; 

during the course of a logging job, repeatedly; 

using a training sequence to populate a gain table in the first device and a gain table in 
the uphole device; and 

adjusting the gain on each carrier based on values stored in the gain table of the downhole 

device. 

However, Matsumoto discloses a method of operating a system having a device (Fig. 3, 
6a) and a second device (Fig. 3, 6b) connected by a wireline cable (telephone line) comprising: 

modulating (Fig. 4, column 9, line 26-column 10, line 23) a bit stream onto a plurality of 
carrier frequencies; 

transmitting (Fig. 4, column 9, line 26-column 10, line 23) the modulated bit stream on a 
first propagation mode from the first device to the second device; 
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operating (Fig. 4, column 6, line 43-column 7, line 63) the second device to demodulate 
the received bitstream; 

using (column 1, lines 38-47, column 5, lines 49-56, and column 12, lines 17-32) a 
training sequence to populate a gain table in the first device and a gain table in the second 
device; and 

adjusting the gain on each carrier based on values stored in the gain table of a first device 
(column 1, lines 38-47, column 5, lines 49-56, and column 12, lines 17-32). 

The modulation and training is performed using DMT modulation (column 1, lines 38- 
39). Therefore it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the method of Gardener et al. with the DMT modulation and 
training method of Matsumoto since Matsumoto states DMT modulation can provide high speed 
digital communication (column 1, lines 15-25). 

Cioffi et al. further discloses executing a training sequence (retraining) repeatedly during 
the course of a communication session which is operable adjust characteristics of the carriers 
(column 17, lines 1 1-45). Therefore, it would have been obvious to one skilled in the art at the 
time the invention was made to modify the method of Gardener et al. and Matsumoto with the 
repetition of training signal as taught by Cioffi et al. to allow the dynamic adjustment of 
communication parameters based on line quality parameters which vary over time (Cioffi et al. 
column 25, lines 57-63). 

Regarding claims 3 1 and 32, Gardener et al. further discloses using a wireline cable for 
transmission (column 3, lines 36-50), but Gardner et al ? Matsumoto, and Cioffi et al. do not 
specifically disclose using a heptacable wireline cable. However, it would have been obvious to 
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one skilled in the art at the time the invention that the use of a cable which provides resistance to 
temperature and pressure as taught by Gardener et al. (column 3, lines 35-60). Therefore, it 
would be obvious to use a certain type of cable to provide resistance against the effects of well- 
logging. 

Regarding claim 33, Gardener et al. further discloses the downhole telemetry cartridge 
(transmitter/receiver) is integrated into one of the at least one downhole tool (Fig. 2, column 2, 
lines 29-30). 

Regarding claims 34, Gardener et al. further discloses using a wireline cable for 
transmission (column 3, lines 36-50), but Gardner et al, Matsumoto, and CiofFi et al. do not 
specifically disclose using a heptacable wireline cable. However, it would have been obvious to 
one skilled in the art at the time the invention that the use of a cable which provides resistance to 
temperature and pressure as taught by Gardener et al. (column 3, lines 35-60). Therefore, it 
would be obvious to use a certain type of cable to provide resistance against the effects of well- 
logging. 

Regarding claim 35, Gardener et al. further discloses the downhole telemetry cartridge is 
constructed from components capable of operation at temperatures above 150 degrees Celsius 
(column 3, lines 51-64). 

Regarding claim 37, Cioffi et al. father discloses retraining the carriers is performed 
periodically (column 17, lines 1 1-32). It would have been obvious to include this feature to allow 
the dynamic adjustment of communication parameters based on line quality parameters which 
vary over time (Cioffi et al. column 25, lines 57-63). 
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Regarding claim 38, Cioff et al. further discloses retransmitting the training signal 
(retraining) in response to the line quality characteristics (column 25, lines 43-62). ). It would 
have been obvious to include this feature to allow the dynamic adjustment of communication 
parameters based on line quality parameters which vary over time (Cioffi et al. column 25, lines 
57-63). 

Regarding claim 39, Cioffi et al. further discloses retransmitting the training signal 
(retraining) in response to the line quality characteristics such as signal-to-noise ratio (column 
25, lines 43-62). It would have been obvious to include this feature to allow the dynamic 
adjustment of communication parameters based on line quality parameters which vary over time 
(Cioffi et al. column 25, lines 57-63). 

Regarding claim 40, Cioffi et al. discloses transmitting the retraining signal to detect line 
quality parameters in response to the changes in line quality during use (column 25, lines 46-63). 

Regarding claim 41, Cioffi et al. discloses transmitting the retraining signal to detect line 
quality parameters in response to the changes in line quality such as signal-to-noise ratio during 
use (column 25, lines 46-63). 

Regarding claim 48, Cioffi et al. fiither discloses retraining to populate a bits-per-carrier 
matrix is performed periodically (column 17, lines 11-32). It would have been obvious to include 
this feature to allow the dynamic adjustment of communication parameters based on line quality 
parameters which vary over time (Cioffi et al. column 25, lines 57-63). 

Regarding claim 51, Cioffi et al. fiither discloses retraining to populate a bits-per-carrier 
matrix is performed periodically (column 17, lines 11-32). It would have been obvious to 
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include this feature to allow the dynamic adjustment of communication parameters based on line 
quality parameters which vary over time (CiofFi et al. column 25, lines 57-63). 

Regarding claim 52, CiofFi et al. fiither discloses retraining to populate a bits-per-carrier 
matrix is performed periodically (column 17, lines 1 1-32) in response to line quality 
characteristics (column 25, lines 43-62). It would have been obvious to include this feature to 
allow the dynamic adjustment of communication parameters based on line quality parameters 
which vary over time (CiofFi et al. column 25, lines 57-63). 

Regarding claim 53, CiofFi et al. further discloses retraining to populate a bits-per-carrier 
matrix is performed periodically (column 17, lines 11-32) in response to line quality 
characteristics including signal-to-noise ratio (column 25, lines 43-62). It would have been 
obvious to include this feature to allow the dynamic adjustment of communication parameters 
based on line quality parameters which vary over time (CiofFi et al column 25, lines 57-63). 
7. Claims 26, 45-47, 49, and 50 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Gardener et al (previously cited in Office Action 9/8/03) in view of Bae (previously cited in 
Office Action 1/26/2005) and in further view of CiofFi et al. (U. S. Patent No. 6, 473, 438). 

Regarding claim 26, Gardener et al. discloses a method of operating a well-logging 
telemetry system having a downhole telemetry cartridge (Fig. 1, blocks 12 and 14-17) and an 
uphole telemetry unit (Fig. 1, blocks 28-31) connected by a wireline cable (Fig. 1, block 1 1). 
Gardener does not disclose repeatedly executing a training sequence having the steps of: 

transmitting a signal of known power level on each of a plurality of carriers from the 
dowhole device to the uphole device; 

measuring the signal amplitude received on each carrier; 
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comparing the power level received on each carrier to a predetermined maximum power 
level for each carrier 

based on the comparison of the power level, transmitting an indication to adjust the 
power level on at least one of the carriers from the uphole device to the downhol device; and 

adjusting the power level of at least one of the carriers based on the indication received. 

However, Bae et al. discloses a method of operating a system having a device (Fig. 1 and 
Fig. 8) and a second device (Fig. 2 and Fig. 8) connected by a wireline cable which performs a 
training sequence including the steps of: 

transmitting (column 4, lines 26-35) a signal of known power level on each of a plurality 
of carriers from the first device to the second device; 

measuring (Fig. 5, step 400, column 4, line 36-column 5, line 25) the signal amplitude 
received on each carrier; 

comparing (Fig. 5, steps 404, 406, and 408, column 4, line 36-column 5, line 25) the 
power level received on each carrier to a predetermined maximum power level for each carrier 

based (Fig. 5, step 410, column 4, line 36-column 5, line 25) on the comparison of the 
power level, transmitting an indication to adjust the power level on at least one of the carriers 
from the second device to the first device; and 

adjusting (Fig. 5, step 410, column 4, line 36-column 5, line 25) the power level of at 
least one of the carriers based on the indication received. 

The training sequence is performed for multicarrier modulation (column 1, lines 5-14). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the well-logging method with the multicarrier modulation and training as 
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taught by Bae et al. since Bae states multicarrier modulation is the optimum modulation method 
in which data approximating channel capacity can be transmitted with a minimal error 
probability (column 1, lines 15-20). 

Cioffi et al. further discloses executing a training sequence (retraining) repeatedly during 
the course of a communication session which is operable adjust characteristics of a 
carrier(column 17, lines 1 1-45). Therefore, it would have been obvious to one skilled in the art 
at the time the invention was made to modify the system of Gardener et al. and Bae et al. with 
the repetition of training signal as taught by Cioffi et al. to allow the dynamic adjustment of 
communication parameters based on line quality parameters which vary over time (Cioffi et al. 
column 25, lines 57-63). 

Regarding claim 45, Cioffi et al. further discloses retraining is performed periodically 
(column 17, lines 1 1-32). It would have been obvious to include this feature to allow the 
dynamic adjustment of communication parameters based on line quality parameters which vary 
over time (Cioffi et al. column 25, lines 57-63). 

Regarding claim 46, Cioff et al. further discloses retransmitting the training signal 
(retraining) in response to the line quality characteristics (column 25, lines 43-62). It would have 
been obvious to include this feature to allow the dynamic adjustment of communication 
parameters based on line quality parameters which vary over time (Cioffi et al. column 25, lines 
57-63). 

Regarding claim 47, Cioffi et al. further discloses retransmitting the training signal 
(retraining) in response to the line quality characteristics such as signal-to-noise ratio (column 
25, lines 43-62). It would have been obvious to include this feature to allow the dynamic 
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adjustment of communication parameters based on line quality parameters which vary over time 
(Cioffi et ah column 25, lines 57-63). 

Regarding claim 49, Cioffi et al. further discloses retraining to populate a bits-per-carrier 
matrix is performed periodically (column 17, lines 11-32) in response to line quality 
characteristics (column 25, lines 43-62). It would have been obvious to include this feature to 
allow the dynamic adjustment of communication parameters based on line quality parameters 
which vary over time (Cioffi et al. column 25, lines 57-63). 

Regarding claim 50, Cioffi et al. further discloses retraining to populate a bits-per-carrier 
matrix is performed periodically (column 17, lines 11-32) in response to line quality 
characteristics including signal-to-noise ratio (column 25, lines 43-62). It would have been 
obvious to include this feature to allow the dynamic adjustment of communication parameters 
based on line quality parameters which vary over time (Cioffi et al. column 25, lines 57-63). 
8. Claim 36 is rejected under 35 U.S.C. 103(a) as being unpatentable over Gardener et al 
(previously cited in Office Action 9/8/03) in view of Bae et al. (previously cited in Office Action 
1/26/2005) and in further view of Cioffi et al. (U. S. Patent No. 6, 473, 438) as applied to claim 
26, and further in view of Van Kerchove (previously cited in Office Action 9/12/2005). 

Regarding claim 36, Gardener et al., Bae et al., and Cioffi et al. disclose all the 
limitations of claim 36 (see rejection above) except determining whether an increase in power 
level would improve the bits-per-carrier for the each carrier and whether a decrease in power 
level would degrade the bits-per-carrier for the each carrier; and 

wherein in the transmitting step, based on both the comparison of power level and 
determination of improvement or degradation in bits-per-carrier for at least one of the carriers, 
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the indication to adjust the power level on the at least one of the carriers indicates to increase the 
power level if an improvement in number of bits-per-carrier may be achieved by a permissible 
increase in power and wherein the indication to adjust the power level on the at least one of the 
carriers indicates to lower the power level if there would be no degradation in the number of bits- 
per-carrier by lowering the power level. 

Van Kerchove discloses determining whether an increase in power level would improve 
the bits-per-carrier for the each carrier (column 1 1, line 20-column 12, line 23) and whether a 
decrease in power level would degrade the bits-per-carrier for the each carrier (column 12, line 
36-column 13, line 39, wherein the decision is based on a calculated noise margin); and 

wherein in the transmitting step, based on both the comparison of power level and 
determination of improvement or degradation in bits-per-carrier for at least one of the carriers, 
the indication to adjust the power level on the at least one of the carriers indicates to increase the 
power level if an improvement in number of bits-per-carrier may be achieved by a permissible 
increase in power (column 4, lines 26-42 and column 1 1, line 20-column 12, line 23, wherein the 
improvement is increased data elements) and wherein the indication to adjust the power level on 
the at least one of the carriers indicates to lower the power level if there would be no degradation 
in the number of bits-per-carrier by lowering the power level (column 5, lines 14-25 and column 
12, line 36-column 13, line 39, wherein the degradation is decreased noise margin). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the multicarrier transmission method of Gardener et al., Bae et al, 
and Cioffi et al with the teachings of Van Kerchove since Van Kerchove states that his method 
allows the global capacity of the carriers to be enlarged and maximizes the minimum additional 
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noise margins amongst the carriers which renders data transmission less sensitive for noise 
(column 5, lines 4-25). 
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